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SUMMARY: The purpose of this study was to learn whether children 
passively exposed to parental cigarette smoke would be more 
frequently sensitized to common allergens or would have higher 
concentrations of allergen-specific IgE. To evaluate this question, 
we studied tow groups of children aged 2 to 17 years. The first 
group consisted to 100 children selected from a general pediatric 
group practice. These children were being observed for well-child 
care, and the only selection criteria were the need for a venous 
blood sample for a reason unrelated to the study. The second group 
of 91 patients were consecutively referred from the same pediatric 
group for allergy evaluation because of respiratory tract symptoms. 
Parental smoking histories were obtained, and total serum I'gE, IgD, 
and IgE specific for cat, dog, mite, ragweed, grass, and cockroach 
were measured by ELISA. Children of smoking: mothers had 
significantly greater IgD concentrations (p = 0.03) and were more 
likely to be referred for allergy evaluation (p = 0.0001), but 
these children did not have increased concentrations of total or 
allergen-specific IgE. Exposed children were not more likely to 
be serologically sensitive to any of the allergens tested. We 
conclude that children passively exposed to cigarette smoke do not 
produce more IgE to common allergens nor are they more likely to 
produce IgE to any particular allergen. 
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Passive exposure to cigarette smoke does not 
increase allergic sensitization in children 


Dennis R. Ownby, MD, and Judith McCullough Detroit . Mich. 


The purpose of this study was to learn whether children passively exposed to parental cigarette 
smoke would be more frequently sensitized 'to common allergens or would have higher 
concentrations of allergen-specific IgE. To evaluate this question, we studied tw o groups of 
children aged 2 to 17 years. The first group consisted of 100 children selected from a general 
pediatric group practice. These children were being observ ed for well-child care, and the only 
selection criteria were the need for a venous blood sample for a reason unrelated to the study : 
The second group of 91 patients were consecutively referred, from the same pediatric group , for 
allergy evaluation because of respiratory tract symptoms. Parental smoking histories were 
obtained, and total serum IgE. IgD , and IgE specific for cat. dog. mite, ragweed, grass, and 
cockroach were measured by ELISA. Children of smoking mothers had significantly greater T0 
Concentrations Jp « 0.03) and were more likely to be referred for allergy e\ aluatidn3 
ip * 0.000I f?but these children did not have increased concentrations of totaior 
allergenrspecific IgE. Exposed children were not more likely to be serologically sensitive to any 
of the allergens tested. Hfr mkittit dkm<Mdrm pasj rvetttxpdffll toUfgarfrie smoke do not 
pf&tice iwanrtggTft ttmmtm Allergens nor etrt Trier moreflkeJy io pfoduct IgE to any 
particular eMrrjm. f* ALLEXGY CLM Imhuml i9SS:82^34-7.) 


A number of studies have suggested that exposure 
to cigarette smoke may increase the risk of allergic 
sensitization in children.” but direct evidence of such 
an effect has been very limited. Children exposed to 
cigarette smoke, as the result of smoking mothers, 
have an increased frequency of respiratory illness.'* 
Kjellman 7 found that children with atopic family his¬ 
tories had significantly higher total IgE concentra¬ 
tions. at 9 and 36 months of age, if their parents 
smoked. Weiss et.al,* found that the prevalence of at 
least one positive skin test to a group of four common 
allergens was nearly doubled if the child’s mother 
smoked; A study in rats also demonstrated that 
cigarette-smoke exposure increased serum IgE levels 
and enhanced specific IgE formation apparently by a 
local effect on the airways.* 

The purpose of this study was to learn whether 
children exposed to parental cigarette smoke would 
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Abbreviation used 

ANOVA: Analysis of variance 


have a higher frequency of serologic sensitivity to 
common allergens or increased concentrations of 
allergen-specific IgE. Two cohorts of children were 
examined: a cohort of 100 children being observed 
for well-child care, and a cohort of 91 children w ith 
respiratory symptoms who were referred for allergy 
evaluation. We did not find any significant relation¬ 
ships between either maternal or paternal cigarette 
smoking and IgE in the 191 children studied. 

PATIENTS AND METHODS 

The study protocol was approved by the Henry Ford 
Hospital Human Rights Committee. Written informed con¬ 
sent was obtained from parents, and assent was obtained 
for children older than 12 years. The subjects were younger 
than 17 years of age and were recruited from two popula¬ 
tions. The pediatric cohort was recruited from children aged 
1 to 17 years who were being observed by a group of 
pediatricians for well-child care (e.g.. immunizations, pre¬ 
school. and camp or athletic physicals). If a blood sample 
was to be obtained for a purpose unrelated to this study: the 
parent and child were asked to participate in this study. As 
much as possible, consecutive patients meeting these criteria 
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were enrolled; After consent was obtained, a questionnaire 
concerning family smoking habits was completed by ; a 
nurse, and: a blood sample for IgE measurement was ob¬ 
tained. The questionnaire covered estimates of the smoking 
of both ,parents and any other regular member of the house¬ 
hold in terms of packages of cigarettes smoked per day. 
rounded to the nearest one-half pack, and also if the parents 
had smoked since the child was bom or if they had started 
smoking afterward. Children older than the age of 10 years 
were questioned about personal smoking away from their 
parents, and if they stated that they smoked regularly or if 
they had ever smoked more than 10 cigarettes, they were 
excluded from the study. 

The allergy cohort consisted of consecutive patients re¬ 
ferred by the same group of pediatricians for allergy eval¬ 
uation. These children were referred for evaluation of 
chronic or recurrent respiratory symptoms, including rhi* 
nitis. asthma, chronic serous otitis media, or a combination 
of symptoms. They were evaluated for allergy as clinically 
indicated, and the same questionnaire concerning family 
smoking status was completed If a child had been previ¬ 
ously enrolled as pan of the pediatric cohort before referral 
to allergy was contemplated, they remained in the pediatric 
cohort l No patient was included in both the allergy and 
pediatric cohorts. 

Both the pediatric and allergy cohorts were predomi¬ 
nantly from a middle to upper middle-class community. 
Selection for either cohort was not based on parental smok¬ 
ing. socioeconomic status, sex. or race. Children in the 
pediatric cohort were expected to be somewhat older, since 
many were being observed for preschool, precamp, or 
preathletic examinations. 

IgE and IgD measurements 

Both total serum and allergen-specific IgE measurements 
were performed with ELISA. as previously described. 10 The 
allergens studied were cat. dog. house dust mite (D&rrrw- 
tophagoides farinae), cockroach, timothy grass, and short 
ragweed Briefly, allergen-specific IgE was measured by 
absorbing the relevant allergen to plastic microtiter strips 
(MicroFLUOR Removawell. Dynatechi Inc., Alexandria. 
Va.). which were then washed and blocked to prevent further 
passive absorption. Fifty microliter aliquots of patient serum 
were then addfcdto duplicate wells and incubated overnight. 
After washing, biotinated, immunospecificaily purified an¬ 
tihuman IgE (Kirkegaard-Perry Laboratories, Gaithersburg, 
Md ) was added to the wells, followed by another incubation 
and wash cycle. Avidin-alkaline phosphatase conjugate 
(Sigma Chemicali Co;. St. Louis. Mo.) was then added, 
followed by a wash, and finally the addition of 4- 
methylumbclliferyl phosphate. The fluorescence of the 
product of the enzyme reaction was read in a microfluo- 
rometer (MicroFLUOR). The fluorescence is proportional 
to the amount of specific IgE in the patient s sample. A 
pool of sera lacking IgE specific for the study allergens but 
having a total IgE concentration of 325 lU/ml of IgE was 
assayed in quadruplicate for each allergen in each assay run. 
Results of patient samples are expressed as multiples above 
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TABLE I. Characteristics of study population 



Podlatric 

cohort 

Allergy 

cohort 

p Values 

No. 

100 

91 


Mean age 

9.2 

7.1 

0.0003 

range (1-17 yr) 

M:F 

35:65 

46:45 

0.03 

9fc Maternal smoking 

25 

52 

0.0001 

% Paternal smoking 

32 

45 

0.06 

Mean IgE <IU) 

84 

62 

0 36 

Mean IgD (IU) 

10.3 

14 ) 

0:12 

°k Serologic atopy 

58 

67 

0 j 20 


this negative control pool. A value of two or more, which 
equals the mean plus 4 SD, is considered definitely positive 
for allergen-specific IgE. Positive controls were also in¬ 
cluded in each assay run. 

Total serum IgE was determined as previously reported 10 
The assay was similar to the ELISA used for specific IgE 
except that the wells were first coated with'purified anti¬ 
human IgE (Kirkegaard-Perry Laboratories). Appropriate 
dilutions of the patient sera were added to triplicate sets of 
wells After washing, the remaining steps are the same as 
for specific IgE determinations. The values of unknown 
samples in units were determined from a standard curve 
constructed from appropriate dilutions of a serum pool that 
had been standardized against the U.S. reference standard 

Serum concentrations of IgD were determined with the 
same type of ELISA system as that used: for IgE. except 
that antihuman IgD (Tago Inc., Burlingame. Calif.) was 
substituted for the antitigE. The standard serum pool used 
to construct the standard curve was standardized against the 
World Health Organization IgD reference No. 67137. Re¬ 
sults for both total IgE and IgD are in international units 

Statistical analysis 

These data were analyzed by the Michigan Interactive 
Data Analysis System with the statistical tests, as stated in 
the text." For comparison of group means, the parametric 
Student’s t test was computed. When the Student’s / test' 
was invalid because of different group variances or non- 
normaJ distributions, the non parametric Mann-Whitney test 
was used. Total serum IgE concentrations were convened 
to logarithmic equivalents to normalize the distributions be¬ 
fore analysis. Two children in the allergy cohort whose 
parents stated that they smoked regularly, but smoked five 
or fewer cigarettes per day. were excluded from analysis. 
There were no cases in which a family member regularly 
smoked something other than cigarettes. For the purpose of 
grouping patients by maternal or paternal smoking, a history 
of one-half pack per day or more was considered smoking 
The significance of differences between proportions of 
groups was computed by the chi-square statistic. To learn 
whether there was a relationship between the quantity of 
parental smoking and IgE formation, ANOVA was used. 
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TABLE H. Total allergeivspecific IgE* and 
total IgD* by maternal smoking status 


TABLE III. Frequency of serologic 
sensitization to each allergen 


Matamal smoking 


No Yt* p Valuta 


IgE <IU> 

55.9* 

43.0* 

0.28 

IgD (1U) 

10.3* 

15 3* 

0.03 

Cat 

2.8* 

31* 

0.37 

Dog 

2 6 

3,4 

0j62 

Mite 

1.8 

1.9 

036 

Ragweed 

2.8 

2.5 

034 

Timothy 

3.5 

3.7 

0.28 

Cockroach 

2.0 

1.8 

0.90 


•Total IgE and IgD values are the geometric means in international 
units. Specific IgE values are the mean multiples above a negative 
control pool. 


For ANOVA the data for maternal and paternal smoking was 
grouped into four categories: nonsmoking. 0 5 pack per day. 
1.0 to 1.5 packs per day, and two or more packs per day. 


RESULTS 

The characteristics of the study population are pre¬ 
sented in Table 1. One hundred ninety-one childen 
ranging from 1 to 17 years of age were admitted to 
the study. The 100 children in the pediatric cohort 
were somewhat older and had a greater proportion of 
female children. The most significant difference be¬ 
tween the two cohorts was a 25% frequency of ma¬ 
ternal smoking in the pediatric cohort compared to a 
52% frequency of maternal smoking in the alltrgy 
cohort (p = 0.0001). 

There were no reports of either the mother or father 
having started smoking after the child was more than 
l month of age; therefore, all children were exposed 
throughout their entire life. Some mothers had stopped 
smoking during pregnancy but restarted soon after 
delivery. 

Since previous studies have demonstrated that ma¬ 
ternal smoking is more likely to be related to child 
health problems, the initial data analysis concentrated 
on this variable. The results of comparing the total 
serum concentrations of IgE and IgD, and the relative 
serum concentrations of allergen-specific IgE. based 
on maternal smoking status, are presented in Table 
II. When the total study population is considered, 
neither the total nor the allergen-specific IgE concen¬ 
trations differed significantly between exposed and 

->'v'-r. Vfc . 5*:—. - 


In the pediatric cohort, no significant differences 



Maternal smoking 



No 

Ym 


Allergen 

t%) 

(%> 

p Values 

Cat 

41.0 

45.8 

0 53 

Dog 

33.6 

30.6 

0 66 

Mite 

19.3 

19 4 

0 98 

Ragweed 

31.1 

27.8: 

0.63 

Timothy 

185 

19.4 

0.87 

Cockroach 

13 8 

17 6 

0.48 


was sig- 
L versUs 


between 



were found for any of the immunologic variables be¬ 
tween exposed and nonexposed children. In this co¬ 
hort the mean scrum-IgD concentration was not sig¬ 
nificantly elevated in exposed children. Similarly, no 
significant differences in any of the mean IgE values 
were found in the allergy cohort, btifcl 
nificantly elevated 4 n exposed chi! 

17.2 IU: p - 0.0 ft. 

We believe the failure to finddiffei 

_ 

^ cigarette sn 
genetically predisposed to produce specific IgE. We 
therefore defined a group of children as serologically 
atopic based on at least one positive in vitro test for 
allergen-specific IgE. As expected, there was a gen¬ 
eral increase in all of the IgE values, but there were 
no significant differences between the exposed and 
nonexposed children The significantly increased 
meanIgD was again found in the children of smoking 
mothers (10.4 versus 17.2 lUtp = 0.01). 

Another possible explanation for our failure to find 
a significant difference between groups may be be¬ 
cause of age-induced variation in the antibody mea¬ 
surements. As expected, both total IgE and IgD con¬ 
centrations were significantly correlated with age (Ln 
IGE versus age: r * 0.23 and p = 0 0012: and Ln 
IgD versus age: r * 0.20 and p = 0.0096). The 
results of correlating age with the logarithms of 
allergen-specific IgE concentrations were variable: 
cat, r * 0.01 and p * 0.92; dog, r = 0.03 and 
p « 0.66; mite, r * 0.15 and p * 0.04; ragweed, 
r * 0.20 and p » 0.0068; timothy, r = 0.09 and 
p * 0.20; and cockroach, r * 0.12 and p = 0.11. 
We therefore used analysis of covariance to learn 
whether controlling for the effect of age would allow 
us to detect significant differences between exposed 
and nonexposed children that were not observed in 
the original analysis. The differences between chil- 


Source: https://www.industrydocuments.ucsf.edu/docs/zyyxOOOO 


2023383043 




VOLUME 82 
’ NUMBER 4 

drcn exposed and not exposed to maternal cigarette 
smoke remained insignificant for all of the lgE vari¬ 
ables, even after controlling for the effect of age. 

We repeated all of the analysis presented in Table 
II separately for male and female children and found 
no significant differences for any IgE variable. We 
also repeated all the same comparisons found in Table 
II with both paternal smoking or smoking by either 
parent and found no significant differences for any 
IgE variable. 

We next considered that exposure to maternal smok¬ 
ing might not increase allergen-specific IgE produc¬ 
tion, but it might increase the risk of sensitizationi 
(production of a detectable amount of IgE to one or 
more allergens). We therefore analyzed the data of 
the total group of children for the frequency of a 
positive in vitro test for each allergen. The results are 
presented in Table I III There are no significant dif¬ 
ferences in the frequency of sensitization between the 
children based on maternal smoking. We again re¬ 
peated the analysis with only those children withiat 
least one positive specific IgE test, and there were no 
significant differences in the frequency of sensitization 
to any of the allergens studied. 

We also observed both the quantities of IgE to com¬ 
mon allfergens and the frequency of sensitization in 
children based on the quantity of smoking reported 
by the mother with ANOVA and found no significant 
differences. Similarly, the quantity of paternal smok¬ 
ing was not related to IgE (data not presented). 

DISCUSSION 

Previous studies have consistently demonstrated 
that children exposed to parental smoking have higher 
frequencies of respiratory illness.’" 6 Maternal smoking 
is usually more closely related to the increase in symp¬ 
toms than is paternal smoking. 1-6 Since others have 
reported higher rates of allergic sensitization to oc¬ 
cupational allergens in smoking workers' 2 and since 
animal experiments suggest that cigarette-smoke ex¬ 
posure can increase the rate of sensitization to aller¬ 
gens,’ we believe that the increase in respiratory dis¬ 
ease in children exposed to cigarette smoke might be 
the result of increased allergic sensitization. 

The purpose of this study was therefore to determine 
if parental cigarette smoking was related to the pres¬ 
ence or quantity of total and allergen-specific IgE in 
children. In the two cohorts of children studied, we 
did not find any evidence relating IgE to cigarette- 
smoke exposure. TJiis study does not suggest that 
cigarette-smoke exposure is innocuous for children* 
The fact that die mothers of twice as many children 
in the allergy cohort smoked compared to the pediatric 
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cohort suggests that maternal smoking produced stff- 
ficient respiratory symptoms in some children to 
prompt an allergy referral /This observation is con¬ 
sistent with the previously mentioned studies dem¬ 
onstrating increased respiratory symptoms in ex¬ 
posed: children. We did not attempt to relate ciga¬ 
rette smoke exposure to the symptoms of allergic 
disease, merely to the presence and quantity of IgE 
antibodies. 

The failure of our data to refute our null hypothesis 
that passive cigarette-smoke exposure does not affect 
IgE production suggests either the null hypothesis is 
true or that we failed to study an adequate number c£ 
children. We therefore calculated the power of the 
study or the probability that if a true difference existed 
we would have detected it, given the current samplfe 
size. If we consider the entire sample of 191 and the 
concentrations of cat-specific IgE, and if we assume 
that the geometric mean cat IgE concentration would 
need to double to be clinically significant, the power 
of this study is 0i97, or there is a 979i probability 
that this study would have detected a doubling of cat- 
specific IgE at the 0.05 significance level. The power 
for dog was 0,99; ragweed. 0.99; and total IgE. 0.999. 
given the same assumptions. We believe that requiring 
a doubling of the mean IgE concentrations is modest 
because in a previous study relating grass-specific IgE 
to symptoms, we found threefold to fivefold increases 
in the geometric mean allergen-specific IgE concen¬ 
trations between different symptomatic groups.' 0 

A possible problem with our study is our reliance 
on self-reporting of smoking by the parent accom¬ 
panying the child, usually the mother" Other inves¬ 
tigators have reported strong correlations between re¬ 
ported maternal smoking and objective measures of 
cigarette-smoke absorption, such as urinary or serum 
cotinine concentrations.' 4 13 Additional data in this 
study, supporting the proper classification of the chil¬ 
dren, are the significant increase in IgD in the children 
exposed to maternal smoking. Other investigators 
have reported increased concentrations of IgD in adult 
smokers' 6 and increased cord blood IgD in children 
bom to smoking parents. 17 

In summary, we did not find any evidence to suggest 
that the increased respiratory disease found in children 
exposed to smoking mothers is related to IgE pro¬ 
duction, but our data do suggest that maternal cigarette 
smoking results in increased respiratory symptoms in 
children. 

We thank Drs. S. Frank. C. Barone. J. Alejos. U. Batra. 
and their nurses for assistance in recruiting the pediatric 
cohort, and Ms. J. Johnston for secretarial assistance. 
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Evaluation of a radioimmunoassay for 
histamine measurement in biologic fluids 


Paul McBride, MD, Diane Bradley, BS, and Michael Kaliner, MD 

Bethesda. Md. 


A new radioimmunoassay for the measurement of histamine in biologic fluids h as evaluated . 
Assay selectivity and specificity were achieved by "succmy l-glycinamide derivatizahon" of 
histamine in samples to mimic the immunogen used to generate the monoclonal antibody. The 
assay exhibits a linear response from 0.1 to 5.0 ngtml of histamine and the monoclonal 
antibody used has partial recognition of only N -methy lhistamine (other than histamine /. With 
minimal modifications, the assay can accurately measure histamine in plasma, urine, and buffer . 
Normal ranges for human subjects were established: plasma levels are 0.193 ± 0.08 ngt ml 
(n rn 40) and urine leveh are 20.9 ± 11.2 p.g histamine!gm creatinine (n = 10). U Allexgy 
Cun Immunol 1988;82:638-46.) 


Histamine is a relatively specific indicator of mast 
cell activation in human subjects and has been clearly 
implicated as a primary mediator in allergic reactions. 
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Many potential roles for histamine in human health 
and disease have been suggested, but only a few have 
been confirmed. Transient elevations in plasma his¬ 
tamine levels have been found with anaphylaxis, 1 
physical urticarias after provocation, 2 ^ allergy skin 
testing, 9 and other conditions associated with mast cell 
activation, whereas the diagnosis of systemic mas¬ 
tocytosis is suggested by persistent elevations in 
plasma and urine histamine levels. 1 * 12 
Currently, the measurement of histamine in biologic 


Source: https://www.industrydocuments.ucsf.edu/docs/zyyxOOOO 


2023383045 




